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Abstract of JP9208254 

PROBLEM TO BE SOLVED: To obtain green glass suppressing the occurrence of defects such as 
irregularity in color, e.g. a yellow matrix, ream and distortion and having high quality and higher 
performance by the conventional float process with enhanced productivity in a high yield. SOLUTION: 
This green glass consists essentially of, by weight, 67-75% Si02 , 0.05-3.0% AI2 03 , 7.0-11.0% CaO, 
2.0^*.2% MgO, 12.0-16.0% Na2 O, 0.5-3.0% K2 O, 0.05-0.30% S03 , 0.40-0.90% Fe2 03 , 1.0-2.5% 
Ce02 , 0.1-1.0% Ti02 , 0.0010-0.0400% MnO, 0.0001-0.0009% CoO, 0.0001-0.0010% Cr2 03 and 0- 
1% Sn02 . The total amt. of these oxides is >=98%, the total amt. of Si02 AI2 03 and Ti02 is 70-76%, 
that of CaO and MgO is 1 0-1 5% and that of Na2 O and K2 O is 1 3-1 7%. 
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(57) imffl 

Ii%«STfS»»i:TEIWt»r* 
y. Si0267-75%. AI2O3O. 05-3. 0 %. CaO 7.0 -11. 
0%. MgO 2.0 -4.2 %, Na2012.0-16. 0%. K2OO. 5 - 
3.0 %. SO3 0.05—0.30%. Fe203 0.40—0.90%. Ce02 
1.0-2.5 % v Ti02 0.1-1.0 %. MnO 0.0010-0.0400 
%. CoO 0.0001-0.0009%. Cr203 0.0001-0.0010%. 
Sn02 0-1 %T*fcy. ^LtL&*»<Dttl04<98%m±-(?fe 
oT. ^oSi02+Al203 +Ti0270-76%. CaO +Mg0 10 
-15%. Na20+K20 13-17%-eft«Kn«$mtffiilS«» 
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Si 0267- 75%. AI2O3 0.05-3.0 %. CaO 7.0-1 
1.0%. MgO 2.0 -4.2 %. Na201 2. 0-16.0%. K2O 0.5 
-3. 0 %. SO3 0. 05-0. 30%. Fe203 0. 40-0. 90%. C 
e02 1.0-2.5 %. T1O2 0.1-1.0 %. MnO 0.0010-0.0 
400%. CoO 0.0001-0.0009%. Cr203 0.0001-0.0010 
%. Sn02 0-1 %T*fcy. Ctlb/S^CD^A<98%ia± 
trfcoT. 7b^Si02+Al203 +Ti0270-76%. CaO +Mg 
0 10-15%. N320+K20 13-17%T*fc£ C t JRfti + 

2 ] fJieSn02^. Sft%S^r0. 01 -0. 6 % 
[W*il3] BulS^f^X^. 5mm J?&#T*. A 3fc*r 

%. *n«aa*/r«io%jaT. 065 

500 -540 nm. $iJ3S«JS*< 5 %JaTT&3> C £ St*« t 
X 0 

[#^Ji<Dt¥fflfcIftBJ] 
[OOOI] 

a 

[0 0 0 2] 

*fcl**9X*BBlc«ln-r4ci:lcj:y, AMKtittM 

ictck y*8ttttic»*<6«*-5x«iaa)ii-x*<aa 

[0 0 0 3] tZV. (SSEO^^aKJR^f^XlCjOiLr 
■C. *6l=*^ttHB*J||!#Lfca3|IA<44*LT*T^ 

^<*$s l . c a)SBtttff^»] * omtim t mmnmm 

{Cfct^TfcTI*^4iS»fiT*$>4Fe203 ilt*LT* 

tt< t*o.45««%o)i*«*-r**ii»af5xa>a«at 
0 t Lras*i4K-«tttta>a**tt< tti35%#jL 

£ t65%a>3t2iS*&l/15%JslTa)*n»2ia** 



[0 0 0 4] Itl:Io^t, 66-75%CD 

Si02. 12-2O%0)Na2O. 7 -12%0>CaO . 0 -5 %CDMg 
0.0-4 %(DAl203 . 0 —3 %£>K20 . 0 —1 %tf)Fe 
2O3. &XSCe02. Ti02. V205XliMo030>*tt0 -1.5 % 
^^*MM(c/d:4^*^t-i>±f^X^Q a DT*fcor. 0. 
45S*%<D±i£-C. t *»50%*><Fe0 

T$Lfcl-ittii:fe^^ &I/SO3 <h LTILT0. 
02M%Jtyd>«PlW»*£*U 'Ptz< i 46596(0* 
(400 -770nm ) 15%J2*T0£*«*n» 
(800 -2100nm) Sia*S»tV« • SEk ■ v'J**' 

[0 0 0 5] ^/c^'J^li. *#^¥6-88812 #4*ffi|zf*. 
Fe203 IZ&SLTO. 65-1. 25M3%<DFe<t . 0.2 -1.4 
M5%CDCe02. £fcl£0. 1 -1.36S*%(7)Ce02Sl/0.02 
M).85M%<Mi02£££*fcffi#i: Ltt^, 3-5 
rmOmZZmTZtZlz. ajfe3teApr«* (»*400 - 
770nm ) ili§l£#70%l^±T?fc^ T. 4*Bi*i^- 

(Sg300 -2130nm) Sil^^46%iUT'C&oT. 
tt (SS300 -400nm) 2ifl**<38%JaT£:fcScfc 5 
lc. Fe 2 0 3 lc*fT*FeO <BSfitt£ JZtbtzftmSi&lfM 
*tt « JR V — ^ i> U * life ii =5 * A<BH* * *iT I * 

[ O O O 6 ] iS^fglcl*. HtJfSFe^O. 48-0. 92Mfi%(D 
Fe203 tO. 15-0.33MS%<DFeO T'fcSCt, FeO (DM 
»%^Fe203 t LTa$ixfca»fe«(D23-29%a)il7u 
/<— fe> h^^-TC^. a']fi5feC±;fiSAM98 -525nm 
trfcoT. fi*EJSj&<2~ 4 ££>lzA)65- 
75fia%COSi02. B)10-15Sfi%CDNa20. C)0 -4 MS 
%COK20 . D)1 -5 M%<DMg0 . E)5 ~15SM%CDCa 
0 . F)0 -3 S»O/&(7)Al203 . $ttCt«^E«*il 

[ O O O 7 ] SfciMitli* *#BHsp4-310539#^«(ztt. 
TE«Mb*»We, Si0 2 65-75MS%. A 1 2O3O. 1—5 S 
*%. Na2010-18Sft%. K2O 0 -5 SS%. Ca05-15 
MS%* Mg01-6 MM%. Ce020. 1 -3 11%, Fe20 
3O. 5-1.2 11%, SO3O.O5 -1.0 Ii%, Ti020 -1. 
0 ^6*«Ml=*y. #0. Fe 2 0 3 tLT$t)SW-i 
»#*<r*G>5*>. MT?20~40%rt<»fl;*-« (FeO 

'I) o 

[000 8] K^aid*, ±2(0*8 JSffiHfl)*"^;*!::* 
feiWtLT. NiO . CoO . MnO . V2O5. Mo03^f£ 1 mm 

*fci*2?i sja±(&stt**<o~i. 5 mm°/o<DmWT*m 

bULXt&l^Zt. HlzjS^»f^J:4feiB<DS<b (sola 
rization) A?>7 $RSih"T 
CTZnO $0 -3 if%^DLttlU^i, *fcS8ffi 
«yT*l*5mm Jl^T pJ^Sii^(380-780nm) #66. 1 -66. 8 
%, *Hf&iiil^(340~1800nm) #37.7-38.4%. 
«A<501 -503nm($|fe) C £*<E***iTl*4. 
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[0009] $ z>\zm*i£. nmw-e-22^n^m\z 

li. Il%t\ Si0265-75%. AI2O3O. 1-5 . Na2010- 
18%. K2O 0 —5 %. Ca05— 15%. Mg01-6 %. SO30. 0 
5 -1.0 %. Ce02feSLfcCe»0. 2 -1.5 %. Ti02&g: 
LfcTi^O -1.0 %. CoO 0.001 -0.006 %. Fe203 Jg 
SLfrFe^0.3 -1.6 %*^*Sf Wlcft £*Sj££:£ L. 
fro. Fe203 &g:LfcFe#a>5*>5 -18Sa%A<Fe2+T* 

[0010] m'Amat. nmnMcizjLijmmLtz^ 

fe&ti<488 -492nm T'fe££g*< 3 - 4 %T'fci) ^ t . I? 
£#3 - 5fflmT*«2g3ti® A!C J: y fj]g LfcolSfBfeSiS* 
#70%1U±. ISO lcM^L/c^^|gili3i^^15%)aT-e 
fc£C<t. CoO £>^fi#0.001 %£yd>ftlN<*:i;;&g 

ftya^itfe^feMtfty. 0.006 %<ty^i^t 

[0 0 1 1] »Bflsp4-46031 *4*«l=tt* 

Mfi%-C. Si0265-75%. AI2O3O-5 %. Na2010-18 
%. K200-5 %. Ca05-15%. Mg01-5 %. litt 'J 
AO. 1-3 %. FeOO. 2-1 %. Sn020. 1 -3 %fr£>;£M 

[0 0 1 2] R^fBlcf** ±£R<D$fifiEteSI(D^^^(cS 
fe*J<tLT. NiO . CoO . MnO . V2O5. Mo03^?£ 1 fill 
*fcli2fi8SJa±a)^S+*A<0-1. 5 «*%(0ffiH-C3S 
fiaLTtmi^C^ M(cjg^«fzj:4fe|fla>^b (sola 
rization) ^7 >/<-(7>5Efe£R&itt"£>fcto. i&SI-JS 
CTZnO $0 -3 %^DLttauZ<t, £ f_Sn02l*ii 

scare* y. 0.1 %ckyd?«j:L^t-t(oja*A</jxs <. 3 
y j i> t * 7 xa)fiA<7 > / 1 * 4 c t , mmm 

\z&llZ>±&m\*4S& -497nm X*Sb& Z t A<bBK**iT 
[0 0 1 3] 

[*S4«*L*9it4HB] SiiaLfccfcdftffiJ^li 
t$4>¥5-27578 ^ffllzffiKcDtCDtt. SO3 J*#£0.02 

ms%£y>ft<L. hasizcfcififf^x 

a* «s.i*a<biai«. »9ttM. iii*^ft£> 

i/i^iiiMtsi^^stftftcfc^ftto-cfcy. *fco - 

1 %CDFe203 £1/Ce02. Ti02* V205XI4Mo03<D-&f+A<0 
-1.5 %r*fc^>Cit^IfifiE$^xri^t(DCD. Ce02CO<^ 

<D : mu<Dmz\ti.o mm%. ceQ2ti\02£%iim-f zmz 

I* •?'H j enCe02^0.25M*%i:Tj 02^*1.0 fi»%£fcl* 
0.5 fi«%T&4CtA<SB3K$*LTl^4/£ltT*feoT. 
0iJ;Ll£CeO2£>^£1- 0 Sft%^iD Lfc^lcl*igfiJ<7)Ce02 
K*y*a*ft«S«S£ftTl*ft<. ^<D±*H3t* 
tti8ia*^29.2%li«*4Sf % »rLtft»*ttt6©Hlr 
^cD^^^^^ffo^iR^^xtliSiJJSS^ft^t^T'fc 



[0 0 14] £fcft^¥6-88812 #^ffilClB«<D t, CD 
I*. 0iJ^liCeO2*<O. 915 SM%TTi 02A<0. 021 H%t 

ft«ta>i*«n«aia**<33.496i:»<3E»stt«Ba>t» 

[0 0 15] *fc»BB3p4-310539#^«fCtattO>t<D 
14, #J*.l£5tfe#]<h LT, NiO . CoO. MnO . V2O5. MoO 
3**1«S*fctt2«««±<D$tt«*<0~1.5 Si 

f^]<!:lt, Ni. Co. Mn. V. Mo0§gfcM&£ JBl^fc 

(*Mftffi«i4*«s«**«>Tft<. -tofflt^aiz-ta) 

»^a>IIftt»^W-C*4o *fc«*tf*Jfi«-CI*Ce023&< 
0. 77—0. 96Mfi%^Ti02* < 0. 01—0. 04SS%"£?*<g> & <T> 

* y . ssg*H82!iB¥a>«K i4^fb^ ^-e ft t n t <d r* 

* £>o 

[0 0 16] *fc*#BB s F6-321577^afz|SK<Dt,(D 
li. «iJS.tfll^fi^5lJlwfct^TCe02^1.10fi*%. Ti02^0. 
1 Sfi%-CCo0 fr'0.002 M%-e**i«tt«»ffl**< 
11.2o/o<hft.^tCD0^^3t^tt^cD^^^P^i|X^^X 
<tl*SL^l^ti(D-e*y. Lfr*±:;ftfi*<491.2nm TrW 

fe-e * y . Sb izjzmf&mmmtfM. i%t*$i^<DT* 

fc & o 

[0 0 1 7] ftM?4-46031 ^«l=ffi« 

<Db(D\t. mx.ltMit-k'J'^M.0. 1-3 %. FeOO. 2-1 
%, Sn020. 1 ~3 %T-feor. £;£:§:l*488 ~497nm X- 

fait* & y , *n»aa*©aSi*^wcM b^r** 

[0 0 1 8] 

KHi:K*T <C L tz t (DT* o X . »fR(0 7 Q — K 
<fc'*«*f5^©«J6*<-C*. L t C e02 fi£ » * T' # -S t£ 
lt^<L. L^t,±»*a4*l=^<-r4CiJEc<. Ti0 2 

»t» t «^t3-a-cce02*» * t -r i^it 

#3^>«l:5l--r-Si: <t tlr. £f>lcMnO CoO EE»/«f 

t.Uf|-Cr203 f&ft. &tz£ t>lcigl:£^|cJt>CrSn02fi£ 

m L 3 * * 5 1= L, ^MttlS)± t SKa>$Slt^$n«) 

* ^ r- , $ nit t ft * 3t »ftv btJ« ©» ja ^ * 

[0 0 19] r<C*>*. *#|BJI*. S*%«^T'^»fi<] 
l=TIEBMt1*n?*y. Si0267~759<,. AI2O3 0.05-3.0 
%. CaO 7.0 -11.0%. MgO 2.0 -4.2 %. Na2012.0~ 
16.0%. K2O 0.5 -3.0 %. SO3 0.05-0.30%, Fe203 
0.40-0.90%. Ce02 1.0-2.5 %. Ti02 0.1-1.0 %. 
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MnO 0.0010-0.0400%. CoO 0.0001-0.0009%. Cr203 
0.0001-0.0010%. Sn02 0-1 %T?&y. Ztlt>l&ftO) 
^?0A<98%ia±t?&oT. *^oSi02+Al203 + Ti0270~ 
76%. CaO +MgO 10-15%. Na20+K20 13~17%t?fc^> 

[0 0 2 0] ftt>l/C:. HUfeSn02*<. M%S^T'0.01 

~o.6 %-c&&zk&mt-fz>±&Ltzmftmfifti& 

Mifel*7^c mUHzi^h^ 5mm H&g 

-C. A 3taSlZj;4pIffi3t«Sili?A<65%IU±. B*tgil 
*A<30~40%. ^n^S^m*<10%JilT.__D65_^i£* 
•g>£;ft f:a<500 -540 nm. *m&fg.tf 5 %iyTT'&& Z 

[0 0 2 1 ] 

istwommmmi ::t-. Si02^^m4%'c67~ 

75%i: LfcCDIi. 61%mmv\tm.mz J f"rmtf&£.L J $> 

-r < wmm<Ttf y ssjb±©hb*<± CT<-i>t,o>-c& 

y. 75% £jg *..&<!;. »B*ttL<ft**,a>-Cfcy. Al 
203 J$^-^SS%-eO. 05-3.0 %<tL.f-<DI£. 0.05%* 
jS"CI±W<gtt*<T*<y SHIc-Vlt^fg^: L < 

±oPo1sa^±i:t< siror-fey. 3%^ss^.^t^ii 

A<± < ft y JdcJ&iRS9SBft<% < ft U SSitfr'it L < 
ft-St0)T?&y. CaO S»?Il%t7.0 — 11. 0% t L 

fctf>i4. 7.0 %*3fei±«fflt Lr=Ffifti*t*y*M 
;SJ££?g < ft l J £ fc3S»ig££1£< L^UCOT'Sit Lie 
<<fty. 11%£i£g*.-S>,!:*iIL,^< ft y , JsEffSfESIffi 
SI A<& < ft y 8£ *<tt L<4-|>t(D-Cfey. MgO fijt# £ 
M%T*2.0 -4.2 %tLf=<DI*. 2.0 %*;1§T'l*;t^ 

jaaj6<±4<y«ftteHt««)ft<o-e»jftA<Li=< < ft 

y. 4.2 %£J2;l-S£^S$-lbt4a<T*<-5ta>T-3c>y . Na 
20fi£^'^afi%T'12. 0-16. 0%<h Lfccftl*. 12. 0*jS"e 

<fty. 5feat±t*< 3fe*©-c»fiEffiH*<»*y«j6 
Li=<<<cy. i6%sffljs.4twee*tT*<y. asic 
•vit^^±L-^-r< <pyjitffl±<DiHHH*<±i:T < -at 

<7>-t?fcy. K2O fiE«5Ii%T0.5 -3.0 %tLtz(D 
14. 0.5 %*;HT'li^$£<b14#T7b<y. 3.0 %£&;*_ £ 

[0 0 2 2] ££>IZ S SO3 /S^$SS%T'0.05~0.30% 
<t Lfc(DI4. O.O5%*a-Cli0iJ^.I**a^(D;§i4l-fcL^r 

KiSfe*tM4i9Jitt±T3t»fc<cyaL^ajsi=L^-e* 
ft< fty. 0. 30%^js^.i>i!f$ic^)7xa)Sfett^ic^ 

< ft S*a<*«LWJH08£feIBj(><»&;Kft < £5 
tzlhX'&V. » £ U < 1*0. 1 5%b5^ <t if *> t. A^i W*. 14 

[0 0 2 3] Fe203 f«fli%t0. 40- 

0.90%i Lf-<DI4. **1-«***l-r4Fe0 
If S»iRLHr»l©feWS««-r€>Fe203 *»*tCDe* 

tit. «riCLfc#a**i#ttsssLr»4fc»i=. 



ffe<DCe02. Ti02^<7)#jS^-fi^i:tlCi£;^-C35y. 0.40 

%*iS-ci4±^ic^-r hvtmtf'g y . o. 9o%£ii ^ 
ftiz-sHfuti&mmmtimT-r&t t tic. ^©fem^ 

*H»f * c t # t «i < ft o x ^Sg<b-f $ c 1 1 ft 
*fr€>-e&y, «ty5t^ftRFf^<Dfeig^»^fctoicii» 

$L< l4fi»%T*0. 45-0. 85%aST-fcoT. J: U 
L < I4S*%T'0. 50-0. 80%HJg -?$>•&„ 
[0 0 2 4] Ce02iTi02J£#l4&ttJao©ilRttffl£3r 
L. Ce02fi£5j- ^1.0 -2.5 %£ L. Ti02fifca-£0.1 -1. 
0 %t Lfc(PI4. ji^J.IZfi.rt&MjtmZlZt/ut'mt 

z-ttui^Lfri, %m m®i turn *<ce02»*# * y & £ i *t i 02 
mKt. n^^izmf &M7im : £itm.&)*2 < rn.it tut 

L t £9tl*qftJMjg£ *. -i>Ce0 2 fiE» t & ±ilCD4# 

^<f^b£-e-ftl^5lcL-?o. m!i£Lfc±^lci3lt 
i>Fe203 i:Fe0 t (75fiJ^^fi]{2PLT. prffi%ffi«a>Sifi 
^^±(*Mlr«T$1*ftl><fe 5 lc LA^o*tt«©**f« 
fflUDl-V>*ntt»iR**a-5i:i:*l=. ifffe^feP^F/r^ 

[0 0 2 5] ^^$fcD?ai|SIC5ciimi4feor 
^1bt±A<5t^ftCe02J$»A<JtecW# < «7^fifi:S 
S-Tixfc^lcL; Fe 2 0 3 tFeO £ ^*;±&£iHb£-t±Fe 
+ 3|c^^.^,J:3lcl!)^-r^. «?Ll4|tfeMi<0**7^*ife 
^fliiL^ < ft y . i^^*A<RfrlS ') -A*f-f X K--> 
a ^^ro^KlSft^Piaro^HtftoT. ^ttCDiST-^ 
^astt(OS<b$tB< Ct<tftl>. ^ft$R§Jh-r-5fcif> 
ICt,Ti02/S»*Mn0 CoO J$». Cr 2 03 (Dc^tSffl^- 

■&t>i*z> z t rtmrnx' fe -o x & y $s l xwmiz?m<D 

ittmm±£$mT'£Z>l,(DX'SbZ> 0 »* L < ttCe02*» 
&m.2 -2.2 %fIST'fe-So 

[0 0 2 6] $C>IZ*f-. %m%COQ&HS.\z3)^tf£,Z>i, 
<D <D ir O I * T t WHfr-t h T i 02^ 14 Ji ? X ^ *6 * 

£DFe203 <t LTCO±St;lg^teT Lftl"ftll4ft t>ft < ft 
y. &£mz-?4 •)-*tt£i>Z\ktU&<T>X'. Ti02)a» 
^LTI40. 1 -1.0 %<Pi5Blj:L. L < 1*0. 30-0. 
8 %«g" g fcy» L.A^±^«Jg<!:Ti02)5!t»fcJ;U:Ce02 
/S»«DHi:(0/N*5^X^PlS-B-Lto. ^-CDlSSt LTCo 

0 J5fc»^0. 0001 -0. 0009%<7?lGH-e RT«3feaiH*l=l*l5 

#-5^5lc-r*o »^L< 140. 0001-0. 0007%ffgrfe 

otiy/^^<t<IIIL|hCti:5l, c MnO 

t LT 14*1)0. 0010- 0. 0400%fIJg-C'fc-i>Ci:A^fe^ fe 

S^^LL^=t.<D•r$)^o ?"b!CCr203 f£#t LX I4*tl0. 00 

01 -0. 0010%fIST'fe-i) C A<Co0 Jjg^t PI«R|=»* L 

[0 0 2 7] ZtlZ, MnO JiE»l4Fei:Mn<b(DHST'l4Fe 
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ft&«|6)*<fcy. CetMniKDllfilTJriMnA^bSti** 

MnA<Fei:Ce&i:fcl^or*tt»lc«Sftffl*-fr3a:A< 
£)500nm ttifilcfe^MnO <DK4X&ftT t» oTffiFfBfi 

cfc5irLfct,0>-C&y. £fcMnO jS#££4lcffliv|xtf 

tf v 5 u -if - > a isztomzam-t s «fc 5 izm y 

S < ft & ft £: ^Ce02^»CDa^^ ffi)S L T8)400ppm 
SJS*ig*ft^cfc5frLfctiO)T?&y. I^Sg^t 

[0 0 2 8] £Z>lZ^tz. Mftmt LT\Z. (FeO /Fe 
203)x100 O)«*-e*i|20-45%SJK-e*y. *?£L<I£ 
25 ~ 42%?iJt T? $> & 0 -T ft *> gfc&tfg l^Ce02f&ft £ 

!&st.ft<. tiLzm±m<Dm5zm<»7vzf\tMfti&<D 

p&iR^£<£T£-£$?£ L < ftl^<7)T*$>y. StmiOS 
B9*(02ia*&%lS'r4tmffiEH^:ft-6o l^** 

*ifcLrt**?Bi*3ffea»t-t(DaiJs* e>iz/\*>^(D 

[0 0 2 9] £fc % Si02. AI2O3 . CaO . MgO % Na20. 
K2O . SO3 . Fe203 . Ce02. MnO % CoO % Cr203 

taaftL^«iz«w+ ftfc*>T?** 0 * ^d^w^i* 

C>JS.tf. ZnO LTtt^vXtDJaaM^tStfeiSa) 
££14«J^&«*.I#|&1 %JaTflfi. Sn02/S» < b LXit 

Oimftl. fc<fctfSn2+fi&|250nin tttiAOOrm ttifilcqRi|R£ 
fc*>. ^^gqRJtttgM^ffllw^S^^qRilxfflB*, ft 

(DgsiD-efcy. »*L<i**tio.oi-o.6%fijs. j;y» 

*L<l4tt0.01-0.1 %S8tfcota^hB^»f 
£'>ft < ■r4ftA^-CfelHA^OffPftiJI-»-^LfelS(D«fe L J 
5c^^b^f+bH4o 
[0 0 3 0] $t>lC. Si02+Al203 +Ti02£SSW#¥ 
-C?70~76%«h Lfc<DI*, 70%*3STMiSHtIt±^TA< U % 
76%StiX4ta^btt*<TA<4PBia*^i:-5tia>-C& 
y. »*L< l*70~74%fIJgT*fe£o CaO +MgO ^11 
10-1 50/0 1 Ltz(D\t. CaO fc*l/MgO J$#I4;§ 

»3HbteA<T y . 1 5%£jg;L 4 £ ffcg L^t* < ft y 

Hfi ±n l < ft <§> t cd r* fc y . »* l < lai i . 5~ i.5%s 

&T*&&o Na20 + K20 £S#*TM3~17%i: Lfc<DI*. 
13%*5H-CI*«BHbttA<TA<y . £igt£ l^-f < ft o 

r*»icfeL^rf**;fijteHA^»<fty. »jft*<itL< 

ft l J. 17%$4g^-5t»iRttA<T4<y||ffl±a)B9H*± 



[003 1] £fc, aaHbttironxi*. IfiSSJt^iO 
9 *VXT*£j650 -685 c CfIJg. 1012*V XT*i&555 - 
590 c Cfig. ^oH*<DJBfta*<*?i95-105 c Cgg|Cft 
*<fc5^ftS**5XfiE»i8fiETfey. fc4iM*Kttfi;S 
eA<BBHffla>*$£SEB£* 'J -V — LTl*l> C t U^lflz 

&it* tm&to&mmtf *t*2oo ~24o c c*ijg<D®s 

[0 0 3 2] ftfc. ttJtSJt ( C C) l:OL>tl^>f^ 
>^7-A;£C:J: y*6fitt|g$;WSLri09 fc* 1/1012 
?K-fX<D;Sfi £13. "J U -jil^^Tl 

A. U h;uh>?4(cj:oT«<b*$;H^Lfco 

[0 0 3 3] ££>fc£fc. 5mm «»»"e. A 5fe;11{zJ:^ 
RTa*«2lia*A<65%J5Jl±. BW2®^<30-40%. 
^«3Sia**<10%JaT, D65^ML : ^J>^ ^^ 5Q 0 
540nrn. *HakttSA< 5 %JUT"efe4 t Ltz<D\t. lufB^J 
«*«2iam*<65%JaT-ei*4$lceitim(D37P> h^^f 

tMiffi»y ftfrzRL. «9ttO)BISiJ14<DieT3Ei<*«L* 
"T < »* L < ft < . L < teffiK nT«3fe«a«**<65 
%JilJi. cfc y L < l*m 2 - 5mmffiJ»|ctel^T Rlffi* 

«2i8¥^*?i70%ffirasffija±-efe« o 

[0 0 3 4] *fcBW2ffl*^40%Sffi^Si:^Hfi15 

n®^>ft < at»ais-r i> tfx # ft i* c <b ft y . 
[0035] £fc«ij*.ii. sg^a2ia*A<io%$igiLs 

MIB»lzJ:ygtt1t(D«<bfztel/f**«<. 1%*iS-C? 
ttffj 7L \£ m EpTW* «2iS^ ^> +l ft< ft^^cD^g 
3&<fB*LS<fty. $?^L< Ii7-2%flgr*fe^ 0 D 
65*3813* *±;«JS^540nm ^JS^. 5 tSfefe^ t^fiT 
fe3&<K«LTBrffl(DSfeiBSl3^ib-r. 500nm * 

fcto-Cfcy. »^L<ttia505 -530nm jlJgT?fc£ 0 M 
»tt*3&<5. 0 % x. S <h 4b{*0)MISItt A<iSTf * * 5 

i-ftoT«*tf a»n*t^«t y Ltzmmvm-cmmo 

T?fe^) 0 ftfc^n*Ililtf«90 ~390nm tL, "SJfflia^fi 

[0036] z z>iz3-tzmnii* mummmmm^L 

S&^^^X^Siaf-r^lC^fcy. flR«tLT**MO) 
■7-*f—**5Xffltfl3WS.IiFe203 . SO3 . Ce02. Ti02fe 
£lM£$blcMn0 > S2- *$t^t;^'J ^ h±f^X£fc 
h*fcl4C*L&f3lH-4*fl>, ^^>lcFe203 <h 
CoO Stt7U^K^^Jf:li*l/^h, ^iblcCoO 
fe^L^^4Cr203 ^^t;^'J ^> htf^Xfc&lM**) K 
»*fflL^*A<»*LL^t,fl>-C*y, CtlbCDMWKHS 
7b<5tHT?$SLT5Si*T*^^<, FeO a)A*5X4»^0)|» 
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£l*KX.ttl*J:5i::« -r^^^HHT'ilTc^ [ (FeO / 
Fe203 ) x 100 3 *<l525%Sg-efeSO)fcS L*fSffl<D 
*^tt*^»»JR»fe»**3xa>«JilcafcoTI4Ce02 
3?ffl* (Dftffl £ *0G* L20-~45%HJ^ £ "T «<Dfcd? L V t 
S2lofc«)T?&y, MK^i: LtgS, Zru Sn^cD^ 
«»*fcf*»<b«ia) 3 t*-t(D-o*fflt\ftc 
ttt'^ «5.I*B#± LTES (Na 2 S0 4 ) «Ht»*(|0ft 

Sn^fi 7u#J t Fe203 <tFe0 tO)y\7>Xf iSL^oS 
[0 0 3 7] 7^fc\ *»BJ(DJRn«*n«®iR»feS# 

5^B:«Siftif9xiB**t4i*t;*a)-cfcoT. fine 

1mm M?t<7)^ffi±f^X^^15mmBU^(DJlfe^^xr% ¥ 
§^bL/:t<?), SfrfbLfctflMTC* *fiif5^, 1^1±±f 

[oo3 8] tzti^tz. jS3*mMm<DmMm\zt5\+& 

[0039] MLfctfcy, ^«B^a>KnSK#mk» 

«fr-&fo-t*. gjcCe02^J^gLT Ti02Ja^. MnO Jdc 

CoO Cr 2 03 ja»iiBl:i&SlcfEi:rfeiaSS 

^bSiJi LT<DSn02J5E#i£ffl^:b1*\ J t<D&g.&UW 

mumn^tmi\ Jz&^tzi5=?x>%mn<r>z>a— f;£ 

Ti?ifi-Ti)C^IZj:or. #0 iSMfilH <7> # ^ X ift Jft (& 
L#5H-e#. BfrlBU— A^-r-rX h—>a > 

[0040] a? h\zm\\£mm^ mm&* »«1±. a 

<b*#-T. *n5LT«a«btt*»t*toi**J:3«i:**5X 

(D»»<b*i*T»li»&nft*ofc»S#9^*T?*i. 3£ 
#*B<bK**lM«fc#SMET * bttS cfc 3 



[004 1] 

[0042] mmm i 

Ftf^X^AU^ F. «iJ^tfSS%-CFe 2 03 0.09 % 
tTi02*?l0.04%*#t;<7 iJ7*U-> h (C*l/^h) . 
Fe203 £j 0. 6750/6 102^0. 20% <tCe02^0. 60%^^^ 

(nm*u^k) . $ t>ircoo tto.o96o%aa**t?^u 

y F#^X ( H 7 1 J 7 F ) *fcl4«*%"CFe203 iftO. 36 
%£Co0 #?j0.0017%flg£$tra F (Htllsv 

F) . S)^tM^iJ^_fSAl203.Fe203. CaCO3.MgCO3.Na2S 
O3.NCO3.CeO2.TiO2, CoO (Wb¥KSMP£iifimv BrJW 
0)^xM^@Iiii:LtSIi^L, -ilea* 
<DjlS§£^'>i§l^I«<7)a7c^ (0iJ^li35. 5±5 %fl 

[0 0 4 3] JS^/N^f ^Lt, 

+ *»1%SSE (0.5 ~2%«ft) . 

F£j50%fig % (*-7|*>/5imb*) x 100=150. 16 

mmmt Ltz, 

[0044] mm-£mm&)i>v7£\zAti. muso c cm^ 

4^raSJSJ6.»tL*^x<bLr. 2 z>iz%)Mitts£zSm 

mCDtztib. 1420-1430°C-e$^j1.5 - 2 ftMaSftft Lfc 
Ml33gLI±lL^f^X^n^^<h L. A#^100mmxi 
00mm T«^lKl5mmaJSa)*^Xffi|c«)yULreffi'JW 

[0045] zouniz-oi^x. x^xmrnzm mm 

%) ^roL^TI4JlS R-3101|cSo'<S^«T;i^-e?T 

(;^^380 -780nm ) (AtftMlZX. %) . 

m (»«297.5 -377. 5nm ) gig^ (A5t;^irr. 

%) . fccfctfaS* (;J$ft340 -1800nm) 2»$ (A5fe;T5 

ICT, %) s (D653t;HI^T. nm) , 

(D 6 53t;lllcT. %) IZOINTI4340 Sete»7 , 67tSf+ 
(B3t»f*BfS) tJIS Z-8722. JIS R-3106, ISO/DIS- 

9050lzr3BSttJlLT*ft6*^ffofc. 

[0046] u : 5*j£mm\*m&m7fiv. 

Si0 2 69.93%. AI2O3 1.96%. Ca07. 939/ 0 . MgO 3.46 
%. Na20 12.79%. K2O 1.07%. SO3 0.18%. ffittS 1 
ir^-r^5l^. Fe2Q30- 631%. /Ti02a30% } Ce02l.70 
%. MnO 280ppnu CoO 2. 4ppm. Cr20'3 2. 0ppm(h y . * 
fc JS#0>J8SJ*<*?|99. 979%T* fe r> T^oS i 02+ A 1 2O3+T i 
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0272.19 %. CaO +Mg011.39%. Na20-hK2013. 86%T*fe 
y. ilTclp [ (FeO /±Fe203 ) xlOO ] itms. 5 %H 

[0 0 4 7] *1 ICtf-T^^IC. BJffi 

3tfg2i§l£A<£j67. 1%. B»»ffl¥*<gl37.3%. 
*<ft517nni . «rt£3&4£*<g|4. 8 %. «aki&Sft<Kj3. 

3 >^eiBr*fcy. **«i*««>ar-ri» 

[0 0 4 8] *fSK(DSKl2. 5mm ttJ5<Z>ffllf3gtttg 

«<DI»«fiWHaaffllf*'5X«*EL. BB«£l*riM 
icLTPVB *mB*ttLT«BLfc*1*j!f5;**Ktt 
L. SM©«»7Xl:HOfct^4, «»£*y*- 
-T 5 z t ^-e ■# . *ft H \z <fc * Kfi ft £<b «t £«ftg<t*<ft 

[oo4 9] mmm 2 

[0050] Jl*'4/v>^<h Lr, 

o»+fi5) ^^o.8 %sa, c*l^ hms%m 

NM* hift13%?IJt. H* K^12%fi®^*t 
Lfzc if ^*i/rl4*4l^otNrfjlB|l!g^Jl ^Bfilztf 

Tr. Si02 69.50%. AI2O3 1.80%. CaO 8.52%. MgO 3. 
48%. Na20 12.63%. K2O 0.91 % SO3O .12 %. ffil^S 
1l^7F-rcfc5lz. Fe2030- 597%. ( T i020T5~%) Ce02l.91 
%. MnO 275ppm. CoO 3ppm. Cr203 2ppm£/5Ey. ^fzfS. 
#0>I8?DjMEj99. 995%t?feoT^oSi02 + Al203+Ti02 7 
1.8 %. CaO +Mg012%. Na20+I<2013. 54%T* fe y . it 
5c¥ [ (FeO /Fe203 ) xlOO ] 1**536. 8ff J*£ fco 

tZo 

[0 0 5 1 ] *fc*¥Wtltt. SMZTjkT^OlZ. Rl« 
3te*82lia«rt<#l67. 6%. B*J2iSi?*<»35. 0%. 

7b<$^5i6nm . mmm&mms 4.4%. mimmmw. 

[0 0 5 2] $ b(w2~ 3MnSJS<0»l^'7*ffi-efcB 
B*ByTfrfE3filS^'&»-r4*,CD*<«*L4<t5 

mmm3 

[0 0 5 3] ^bHfrI^'4l3OLNT|uIB||j5S0!j1 <t|*)» 

^"CSi0270. 0%. AI2031.6%. Ca08. 96 %. MgO 3.04 
%. Na2012. 71 %. K2OO. 9%. S O30. 10 %. ftfelia 1 lc 
^^cfc^lc. Fe2030- 612%. (17020^43 %) Ce02l.60%. 



MnO 280ppm. CoO 4. Ippm. Cr203 4ppm£j£y. £t z &ft 
<D3£fO*><3$99. 981%T*feoT. SI02+AI203 + Ti02 72. 
03%. CaO +Mg0 12%. Na20+K20 13.61 %Tfey. |tj 
fB«7C*l*g)34. 6%fIJg tU-otzo 

[0 0 5 4] 5fc^*ft4IS. SKC^^J:5I3. nj*l;fcf£ 
3tiB¥*<8l65. 7%. Btiilil¥*<&35.8%. ±a5*<« 
512nm . ftrt£3&«ft<£) 4.8%. M%HSA<tt 3.5% 
T*fey. BrJSJ^'J — >^fepT*fey. *^Bj^$r-r 

fee 

[0 0 5 5] m&it&lZ-Dl^Xt,. JIS . fl«*.|fR 3211 
fe£lM*R 3212T***)6*L/cJll8*3t»aSS-r4ta)T 

fey. *tsit«iitH«, ^t>#^xffir*tsai*. 

**By^WIBa»lz$»i-4t(D4<»4x«J:3lw3Ej:4 
t(DTfeo^ c 
[0 0 5 6] HffigJ 4 

»»»ft*L. mtzJs^^zmmzmmitLtzo 
[0057] ^?>^^yii4*4lc•^t^TH^IfB|^^g0lJ1 £mti 
mm. wfiBLfcte*. »«#^x«»ttrtiiiKr 

jft-r«k5l= r Fe2030. 771%. ( ji02 03%) Ce02 1.55 
%. MnO 285ppm. CoO 4. Oppm. Cr203 1ppm£j$LJ. &f z 
i$^CDfe^D^^99.970%rfeoT. Si02+Al203 + T1O2 
72.19%. CaO +Mg0 11.39 %. Na20 + K20 13.86 %"C 
fe L J. mJlBil7cmi*$^27. 5%^g tttitzo 
[0 0 5 8] 3t^*#1±l*. S 1 Ic^-Tcfc5lr. nJffi^ifS 
iS^*^65.5<^. B^ig*7b^34.5%, ±SJU<fi 
519nm . K*t83iA¥A<K) 4.5%. $ija*6SA<*?i3. 8 % 

r-fey. HrJHcoyy— >*fe«"<?fcy. *^0^^<^^-r 
[0059] seasgij 5 

[0 0 6 0] ^^^ifcI^4(zoivrfufB^35£^Ji it 1^4$ 

^■Tcfcdl-. Fe2030- 635%. (TjOja 44%) Ce02l-61%. 
MnO 280ppm. CoO 4. Oppm. Cr203 Sppm^/Sy. ^tzf&ft 
CDJg?0A<^99. 674%T*fe^>T. SI02+AI203 +Ti02 71. 
74%. CaO +Mg0 12%. Na20+K20 13.54 %rfey. fl 
fBS7u¥l*^38.2%ligi:^-Dfc 0 
[006 1 ] Si ic*-Tck5l3. Ri«3fe» 

ai»*3b<fi66.4%. B»aia**<»33. 1%, 
507nm . S£tt*821jfiigjWfo 5.0%, $««tttS*<«?i4. 3 % 

Br«<DB11ftSa>*nB#nB*i»Bfe**f5^^*o 

[0062] mnm 6 
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[0063] ^ibtLfcia^lrol^Tf^if^ll^g0lJ1 

0269.3%. AI2O3I. 6%. Ca08. 95 %. MgO 3.21%. Na20 
12.87 %. K200.9%. SO3O. 10 »fefi£»ffl 
1 Ci^-f £ 51^ Fe2030, 737%.( Ti02 0 2?>6 ) Ce 
022.09%. MnO 280ppm. CoO 5. Oppm. Cr203 3ppm£/£ 
y. *fcfiE»(D«fD*<»99.986%-efe-3T. S1O2+AI2O 
3 +Ti02 71.10%. CaO+MgO 12.16 %. Na20 + K20 13. 
77 %7ffcy. fJtfiSTci? 1*^25. 6%flfiifcofc c 
[0 0 6 4] *q6«ttli, Si l^lT 

aa**«tt66. 5%. B»aa**<»38.7%. ^ats^ta 

513nm . tt»Mtaa*d<tt 4.9%. M*Mft*<tii2. 9 % 

-efcy. F»^u->seitj5y, s'-r 

fco 

[0065] mmm i 

L. *-/t?>5Si0*J?iO.15%) 

SfiffiLfcJSS. SBi*f^XfiE»«[jSttSi0269.5%. 
AI2031.8%. Ca08. 5%. Mg03. 4%. Na2012. 7%. K2OO. 9 
%. $030- 12 %T ?fooT. «fefiE»ffljSfd:. Fe2030. 798 
%. (Fi020. 4 %J > Ce02l.25%. Sn020. 55%. MnO 280pp 
m. CoO 4. Oppm. Cr203 3ppm<fcj£y, tfclt«0^Otf 
£j99.947%-t?fcoT. Si02+Al203 + HO2 71.7 %. Ca 
0 +MgO 11.9%. Na20+K20 13. 6%-Cfcy. biJbBStc^ 
I*$j25.4%gg£fcofc 0 ({BL. FeO 0.203 %) 

atwtti*. pr«*«aa*A<»67. 2%. smmmmtf 

$537.9%. £afc*A<8i508nm . S£ *ltaa*fi<£l6. 5 

%. *ij««sa<*?j 4.3%r-feu. mmoxf*)— >^feP 
w^»#^Bf«a>*n«t*n<t**«fe*#5^*«a 

f £C£7b<Tr£fc 0 

[0 0 6 6] g|ffigJ8 

«ria*lt«3 tH»<j:**5x»»sffli\ f¥fi!8£ l. 

»»»ff*U #fc#7X^B«lcStf4<bLfc 0 (IB 

?#b*LfcK*4lzoi>TfjIBIIJS0iJl i:l^lti(c»«T. 3H 
PffiLfc$aS. »SH*f : 7X^»*afiEl4Si0269.5%. 
Al203l.8%. Ca08. 51 %. Mg03. 4%. Na2012. 8%. K2O 
0.9% $030. 12 % T*fcoT. m&f$.mm\Z. Fe2030. 
702%.(ji020. 65%) Ce02l.48%. Sn020. 10%. MnO 280 
ppm. CoO 4. Oppm. Cr203 3ppm£/&y. SfcJStfeDJSffl 
^)<$599. 991%T'fcoT. Si02+Al203 -M1O2 71.95%. 
CaO +MgO 11.91 %. Na20+K20 13.7%T'fcy. mFfBS 
5u*li$533.3%fIJti:3E*:ofc e «IU FeO 0.233 %) 

3t*»i4ii. Ria*« aa*3&<*?i68. 3%. amm&mtf 



^36.4%. ±Sfi*<$5518nm . St*fg2a^*<£i 4.8 

%. $ij»ttg*<*5 4.8%T*$>y. mmco <? >3gfeis 

[0 0 6 7] ^jgffjQ 

ilSgftf L, i#fc#7X$H«lzi4^bLfcc «i 
L. *-7t?>S*D«*?l0.20%) 

^#»b4^fcl^*4lcol^rl^Jtfill^60lJ1 tH«ic»«f. si 

f¥ffl5LfcJS*. «Bi*^^riE»anEl*Si0269.5%. 
Al203l.8%. Ca08. 53 %. Mg03. 4%. Na2012. 85%. K2O 
O.90/0. SO3O. 12 %T*fcoT. »fefiE»ttfitl*. Fe2030. 
689%. (Ti02 0^598%) Ce02L55%. Sn020.03%. MnO 2 
80ppm. CoO 4ppm. Cr203 3ppm<hJ&y. *fcjjW*<Dl8«] 
£<&399. 996%-efcoT. Si02+Al203 + Ti02 71.90%. 
CaO +Mg011. 93 %. Na20+f<20 13.75 %Tfcy. BUiB 
S5c^^34.9%?Ijg££:ofc e (1L, FeO 0.240 
%) 

ft^tti*. pT«*«aa**<»67. 8%. ammmmtf 

me. 2%. ±;£ft*<Jft520nm . mnm^mmt<^ 4. 5 

%. *yattSA<& 5.o%r&y. fftmoxf*) — >^fesi 

[0 0 6 8] JtlafflJ 1 
ffii f B L fc t H « I c L T m b 4x fc # 5 X $ IhI « I c 1 s n \ b L 
fco »6*ifcK»l=oL^TlWE*Jt«l ^Isj^lc^W. 
;I'J^. PffiLfc^^. *f^Xj$»«J«l*ma:a*-CSi02 
12.4%. AI2031.7%. Ca06. 45 %. Mg03. 0%. Na2013. 1 
%. K201.0%. SO3O.22 %. lifelig 1 [Ztf-TJ; 5(^. Fe 
2O3O- 865%. ( 1102002%) Ce02l . 24% t J$L U . $fcj£$3 v 
(D^fD^'^99. 995%T'feoT. S i02+AI 2O3 + T I0274. 12 

%. CaO +MgO 9.45%. Na20 + K20 14. 1%T?$>y. fj 

t^Ttmtm. 5 %sgtfcy, jt^isiia i i^-r 
ctaic. Pia*ttaa*3!i<ia79. 4%. 0Staa*^7 

1.7%. £;£ga<j|&571nm . K^ftaa¥3b<» 2.5%. 

[0 0 6 9] *fcltfe«**6(D*»*<^^H5)*i. RrlH 
feofc. 

[0 0 7 0] $?>lcS5S<bttf^^l^Tti. fiulBHSS0'J3 
M^*<fe§t<Dr*feorJIS «AliR3211 TStft^tifc 

jS»Sifcnta£t4t»G)-eii<pfrofc. ^fcss^b^a 
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mm x* &-r l t s»**># s y * n ± $ # « t o r* i* «p ^ 

[00 7 1 ] it^giJ2 

71.0%. Al2032.0%. Ca08. 6%. MgO 3.65%. Na2013. 2 
%. K201.0°/o, SO3OJ2 %. flfeliS 1 IC^-T J: 51c. Fe 
2O3O.39 %, (Ti020r02%> CoO 19ppm tf&V . *fclifc# 
(D^fO^*?l99.981%r*fcoT. Si02+Al203+Ti02 73.0 



2%. CaO +MgO 12.25%. Na20+K20 14. 2%"C^ L J. 

mz&7tm\*mi. i%f§jgr*fcy % ttt^fttntm. 1 ictf 

l-ctolc. Hr«^»3!ffl*A < »75. 1%. Bg*2ig^**S$ 
56. 8%. i» «*<^490nm . ^ttl§^i£¥#£)29. 7%. 
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